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Evolution of Insulin Delivery Systems
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Case

• 74-year-old female with 28 years of type 1 diabetes 

• MDI with insulin glargine U100 and Insulin Lispro 

• A1c of 7.6%

• Mild NPDR

• Other medical conditions: hypothyroidism, hypertension, dyslipidemia, 
and BL hip arthritis

• Retired and enjoys traveling 

• Didn’t like pump in the past  



Barriers to Optimal Glycemic Control • Difficulty remembering

• Injection site reactions

• Fear of hypoglycemia

• Interference with daily life 

• Cultural Patient

Health 
Care 

System
Provider• Lack of familiarity with 

devices 

• Bias 

• Therapeutic/Clinical 
inertia

• Complex health care 
system 

• Time consuming 

• Cost 



Missed Insulin Doses

• 10-59% of individuals with T1D reported 
missing at least 1 bolus dose per week 

• 10-30% of individuals with T1D reported 
missing at least 1 basal dose per month 

• 1-30% of individuals with T2D reported 
missing at least 1 basal insulin dose per 
month 



Missed Insulin and A1c
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Distribution of HbA1c
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Distribution of HbA1c

~ 2 bolus doses per week would lead to 
increase in A1c by 0.3-0.4%

~30% of missed insulin doses would lead to 
increase in A1c by 1.8%. 

Unpublished data



Insulin dosing information: A missing link 

A1c of 7.6%



Connected Insulin Pen Concept



Currently Available Connected Pens in the US



InPen

✓ Reusable pen injector for by people with 
diabetes under the supervision of an adult 
caregiver, or by a patient age 7 and older 
for the self-injection

✓ Insulin lispro U-100, insulin aspart U-100, 
and fast-acting insulin aspart U-100 3.0 
mL cartridges

✓ Insulin dose calculation based on carb 
ratio, correction factor, and active insulin 
time

✓ Can be used for fixed doses
✓ Insulin dose tracking, reminders
✓ Used with Dexcom G6 and Medtronic 

Guardian 3 CGM
✓ Downloadable reports that can be shared
✓ Once a year replacement



Interpretation of InPen Data

Long-acting assessment

Meal assessment

Insulin statistics

AGP



Bigfoot Unity

• Approved for age 12 and above 

• Smart Pen cap

• Basal (black cap) and bolus (white cap)

• Bolus pen cap can be used with Freestyle Libre 
2 CGM (pen can scan the sensor)

• Clinic based prescription model

• No half units

• Compatible with almost all insulin pens

• Rechargeable



Bigfoot Clinic Hub

Reporting very similar to AGP

Insulin dose



Lilly Tempo

• Indicated for age 18 and above 

• Reusable smartpen cap 

• Works with Lilly U100 insulins (glargine, 
lispro, fast-acting lispro-aabc)

• Connects to its app with Bluetooth

• Integration with BGMs and CGM (Dexcom) 

• Battery up to 8 months

• Battery life indicator (green-okay, Amber-
low battery) 

• No half units or dosing recommendations



Tempo Insight



Connected Pen caps





Evidence on connected pens



My Opinion

• Connected pens are very helpful to view insulin dosing and 
allows clinicians to optimize diabetes care

• Helpful to patients in remembering and calculating insulin dose. 
Also, it may help to avoid insulin stacking. 

• Connected pen without CGM may have limited utility 
• Connected insulin pens would be beneficial in selective patients 

• Those who are missing insulin often 

• Higher A1c 

• Problematic hypoglycemia and insulin stacking issues 
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